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(54) SEMICONDUCTOR INTEGRATED CIRCUIT, MEMORY MODULE, STORAGE MEDIUM, AND 
RELIEF METHOD OF SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a relief 
efficiency for a defect in a large-scale integrated circuit. 



SOLUTION: A large-scale integrated circuit includes a 
central processing unit 1 0, an electrically rewritable non- 
volatile memory 11 and volatile memories 12, 13 (the 
above elements share a data bus 16), and utilizes 
information stored in the non-volatile memory for defect 
relief of the volatile memories. The volatile^ memories 
respectively include volatile storage circuits 12AR, 13AR 
for latching relief information to be used for relieving a 
defect normal memory cell with a redundant memory cell. 
The non-volatile memory reads out the relief information 
from the non-volatile memory in response to an 
instruction for initializing the semiconductor integrated 
circuit. The volatile storage circuits latch the relief 
information from the non-volatile memory in response to 
the initialization instruction. Accordingly, a fuse program 
circuit for defect relief can be eliminated, and a defect 
having occurred after a burn-in process can be further relieved. Thus, even after being mounted 
onto a circuit board, a new defect can be relieved. 
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(57) [«Kf] 

**t-*^*X (16) **«TS*3fe 

mmm. < i o ) % *^K«*iM.^tB&*«#tt-rf 

*U (1 1) R«WWt^*U (12, 13) **u 

1-*ll»ttKttiai8 (1 2AR. 1 3AR) 
^WRfty^Utt, ¥^JIWIlB*t^lfcTS*B^fc 




mmmc iotw * ajsgtc 5 nfc * y 

u -fe;wc j: o rMiSS 1 ©Jf fa*-* * y -fe^* 
ztc&><D&£fmtfmz®&? & jwwaatH 
b*wu 

MieJNfefKitiiBtt. «ia«*iaoiBa*ffi©*8mK 
JMHB-c*^t\ 

om^m* * y -fejuK: <fc o T*ft©iE»w*tt^ * u * 
b**u 

inawwtt^^ytt, jE^fWMt^*y-fe**ft 
^©^jat^*y*^*«»«««twc« wss 

7Cfifl!©*»f6tt.rf «=e y Hz ;i/ 5c <fc o iESRW* 

iaMBt«iB£#u m&HWMfc'* y ■fejwDHwa 
tmwws** y ©ash* «i*«cra»tt^* y ©* 
SH»««riattT * * y * i $ tnB^VHMS 

^tt^ * y ^;i/^6i£&aj t/c ffl* u 
»iE»»ttffitt@i»«\ «rs3aiw{b©«*«:jesL/r, 
^wa*-* * y ©ftSMWR* * * * *><o~c& h 
c t zw&l t r z^mmmm. 
m^m 3 ] mm immmm . ^mms * y , » 
c«*jm4-* * y ©**©?=- *Affi#^##»ft»s 
ns^- *>«tcflHB** ©nftttsatHaH©^-^ a 

§ms * y tth wi $ft*m*®m*mz<?- % * 

c t & r *im&i 1 x» 2 smmmmm® 
b. 



2) ^2 00 0- 1 49 58 8 

2 

5 ft-OS & 6 ©r £> £ C (b <t T 3 ffiifc© 

[»#s 5 ] ma^wMt^ * y *^^S0B 
rwau 

£Mg$ten, «mt»«©tsriBR^aL/-y^^;i/«c, 

10 Ci*«#<fc^S»#S3X»4iH«©*«fl«ffllil 

B. 

aMMteffi^-r a y -fe * vm^om 1 ©ttwaesor 

UiB y -fe ^ h fs^©^ 1 ©WR*»6* 2 ©ttJR's 

©^ wc jss u r **«Msa*5 y -fe v v mmnkmz m 
»-rs*>©t?*sci*#«irs»*siXtt2saa 

#©» 1 ©sw^6» 2 ©tt»^<z«ibK:jesi/'nirgE 

»»ttiB«ieIKK:iriB^»*tt^ * y *»?>©Wffi»artt 

fR^^->^§^, *©a. ^Mtssstcy-fef 

X«2BBtt©¥WNR8@B. 

30 ©r*sci*««i'r-&»*3aixtt2ffi»©*»* 

[»«a9 ] *»#IM@B©^«PK:««sn5«* 
mm 8 IBM©^l*^ilsIBo 

*«^<&«watt^*y , fe^**b. 

40 fria^K^n^^Ati. iWB^ai«ft^*yRc;»»tt 
^jeyKWu-c^ftlfcHitfT^, lifc«tWM)^*yt 

^«:«afr^fc«>©ft»t» «%^F»»tt^ * y ©«sw» 
«»ttffl©^»«tt^ * y -fences* 5&t?«iffi*wK* 
jwaasaccSff s * s ©^c^> * c ^ *W&t t sit 
*a 8 ^©¥aH*»«giR. 

[M«ai 1 ] lfi©¥**S«CC, *^f-^7 

50 «tt^*yi%*-rs*wit«aEiBr*r>'c, 



wsa^F»»tty * y Mkao^iwtt^ * y % 
jssfcica? bximmiJ * y wfrhimmt?- 
mm®, 

mm 1 2 ] mfflM&Kmmtenent& y 

*MH9B**U *n?*fMHiHH*. IWey-fe? h 
l ©ttfl&fo&*2 ©ttH^SWkJcia urffi 

>*fi*t*ttttu «faH3*j®i«a«:i;-fe 

^-*©K*Bl/f"-f ^*«:, JWfc^- 

or? * rmtefts t><DT&z. ctzmttt *n 

ft* * y -fe;UC <fc r> X *&<DJEfflm&* * U * JUS* 

[nca 1 4 ] wEWiiBtt-rf * y c nccstte $ 

C £ «WR i T 1 1 7i£ 1 3 ©Hn3&>l«iB« 

CEHqMtMHR. 

[ft#9 1 5 ] * y am&rf * y -fe 

^IBifcD^&JSSllB. 



(3) 1tiS2 0 0 0- 1 49 58 8 

4 

E*^«rt»*EJtt@B*»c*U c<Drt«l 

ran* i ^fBi^&^iiiiiB. 

mt tznm msi 7 vm** i vkbikd^w* 

MIIBR. 

[H#H1 9] ^WMfc**yttDRAMT*0, 

20 zttim i 7!rM i 8 ©firn*> i ^^sB»©*z3w*«aia 

[M$a 2 o ] «ris»»tt^ * y i* s r a m*> &a * 
IWr^«ffl^*yr*5c4tw»4«lWSii 

7!?M 1 8 eD{5Jft*> 1 9iEttO¥«i*iHiiaB. 

[»«3i2 i ] twonatty^yis^ft^rrs^* 
yru-f Wffi^*yru^fcMT 

tyiBS^^iait(5i^«, 

tor**ct*4«RtT<Sj' j &y j &^a->u. 

-rf*y-fe;u©8[«i % *2»»tt^*y-fe;Kz>atti* 
WO, 

S^ft^ * y -fe juk: j: o r j«a» l mm&s * y •fen** 

*»*I2 iccS3K<Dy*y^A-;w 
[»*B2 3] «fK^*y*V*-^tt 1 

^ffl^^yxtt^ff-y^a-rf^yr**. 
<h*r^it^3i2 i«:iBiW)x j ey j ePa->b. 
[B*3S2 4] HnEy*y*^*-M3:» 56tc, 

X^ 9 7tBB^* 

MBS^ftEttliBKittM $ ti^MHM i £it«frf S 
50 7FU^H«BBi, 



f u ^m-^tc^ 5 lutein i * y -fe ;ucD«t> d 

tr » - * cc j: o r^^m o *imcm. htcr-z tmm 
«RcwF*«tt^* y fc^*#r***^.**y ©* 

2 6 ] mews©?*- mBamfieii 
bbkab* s tifcflWB cb irsa»^tt^ * y tcmft 8 ft * 

4 cd * c i i r £ M#a 2 5 cc ibis© 

■F-drEttH*. 

«nEJwat-rf*yK4j»«^iiTFi/^«'rc4 

[»#« 2 8 ] ffEftRttRIIBBKfim 3 ftTl> S 
flBRtt. fifSe«6fl:-rf * y <D«»«»tt*fi*^tt«T 

HB&mBTViBS^^y &«s^<*©«tt«ea>* 

»»&T*»#!2 9fBi&©^~*ffitfc$f*o 

[i»*3i3 1 ] mat»»©f*-*©*ft*fti3\ itriB 

iTS»*12 57SS3 OOfilftfriaKlllO^-jrlB 
UKfc 

[»*« 3 2 ] mibm*©^- *©*ft?ft«:, me 

^3 1 ©fijftfr 1 *IiEf&©7*- 

c»*3i3 3] me«aw«FttB. f»; 

[imi 34] a > * - * ^ 



C4) #^2 00 0-149 58 8 

6 

e » - * K J: o T^^m 9 1JJ66KES l/fcf 8 - ^BBtHK 
K5B©«#fcie»l/rqfW«tt^ * y *6K*ffl $ ftfc 

»^^*y©wtt*s**tt«ii/Tfi»-r 

10 miTSIS^3l3 4^IB|g07 i >-^IBtf^fc 

[»*13 6 ] HJHW«:y*y -fe^fcBttSftfc^- 
*<DV7\s v V atf^gft $fV:J*5 * * y i % 

me^^^7^as^ j eyB t *©^*y7u-f©wt 
ma^watt^^ytt, *©y*yri/-ffc, mbbi 

»»14gS«ilBfc«8&Sft 1 ftSFW ^iMiBm 

20 h^cb^mbt^mwmwm. 

[it*^3 7] me^K*«miB«. $6tc, ure 
0 1 *iwtiB«@B<i:mB^»«tt^ * y t^fe^^ft 

NBBi ftsniHi». ma*««HiiaB©y'b9hjH 
ra^c, ma^-^^^trmBWiWMtiEtiaB 

[it *a 3 8 ] sirtB^s y m 2 s^ttiB 
HHB«*(/ k ma^wia^*ytt, ^nm<o^^ 
30 yru^*iw«&»oW2iHniw«©y*y7 

s»2»jfittiatt@BKtttt$ft&c 4*»»irsHi 

^36 tC|Bi^O*^^SHS§o 

3 9] 7 ? ^««: S ftfcy * y -fe^*«f 

w»K^a^Aac^*w«ft^ai«tt^*y 

<z>*«f»fR4ae*rs*©* 1 w^fBt&ms&^wu 
40 ma^iAtt>r«y» 1 *©y*y7u-fKimB*i» 
^ttfBt^IsIBK:^$ftS-<^^ 1 ^^fgittflEU 1 

^tftaa^o^a^^A^-^i^ietg-rsfecDr* 

5 C £ «r«F»i f S44HMHMB. 
[»#E4 0 ] ms¥«mHIBB». $ MB 

« 1 *«ttffi«iiB<!:m2T»«tt^ * y i^S^S ft 

me«ffl*«». me*»««aBB©y-i2vHiH 

WiB^^^^^^urttsajiiar^ttiBttaB^ 
*»sft*cit««i-r*ii3»«3 diamoimft 

so HSBSS. 



[ft*B4 1 ] 6Jf2*S#stty*'Jtt, !S2S2mfB 
y r w *«f* z?c#><Dm2 mm%i*%<o* * y r 

WKEfltU 

mE«2ftmiHR». tMBy**h«Bfcj6»/c, if 

IBS 2 SftttEtt@B«:tttt<* c <t £«f»£ **i8 
3*13 9 KE«©^ft3l$IIB. 

«ttsatt@»*wr*»»tt^ j eyi. 8JiB*tf&fB#* 
*r*xfi<t, 

«rE¥*{^@B**«EU «E»»tt-rf*y©fc« 
ItttISi, 

FX*I<t, 20 

«e/<-> friB^^aiK 

IliBJR 2 «aEIg©«a9S*«:i£ Or . KffBS^ttfBK 
HB^«te $ ft £ « # » 2 «tS ffi£ MB7» IMfc* * 

tBtt-r*fc*cD«[»ttMiaB*sr * y 

lTO«^«*tttflr5yfc»<o^»l6tt^*y-fejv 30 
**rs^WMt^*yi*, *»»s«fc»«o, * 

8WBf*^HgK:J:^r»6nfe^l8««*, SW3^» 
«tt-rf * y -fe;v tcEtt $ M £XH t . 

[0 00 1 ] 

[AROlR-r«S0R»V] ***&&SSg©J: 40 

5ttlW»«H^ai*{CDRAM Wt5^ - 7> 
#A -T^-feX - ^^V) -fcS RAM (X*T4 v>7 • 

7>^a ■ r^-fex . >?*y) «©&&&>"& y i75 

^y^wflafiKUSKL^aw^iaiHiBfcMu, n 
DRAM^LSI (^a«**ft*aiHiB) k 

r&£ 0 

[0002] 50 



WB2 00 0-14958 8 
8 

[ft*©s«] ^a, *3w»»iiB©*a«ffctt, d 

RAMilSSLS 1*>UXTALS I £*SftSJ:5&2/ 

[0 0 0 3 ] **^»iiBK:fci>r tt, *©$m#tf 

<«C"?r<S. WC % DRAM, SRAM, 

-**y •©**»;», *n&#ttt»MOTr**^E 
tKSfi*»oci^»«F$ns«i^«:*f). B<BMI& 
JJDX £ * tifcfls 5 ft*t ©*/Wb & £fc <fc 0 b 

[0 00 4] *»H«BI|5|B©*aWfc«:*ji»rtt, £ 

*ki/c. maa)BB«s«ft&^oh y s>^&a& 
©B»w«*i*. h y ^ >9&mc**x % a*b 

EEs **©<fc^ttr^ayft^5f^5>^fi#0^-f s 

^©j^awr^u^******, ¥VftBMB 

B©»£tf&oS^fcjtofeb&rK:, fr3©fflfc»#fc 
ifi#tf6ft*„ 

[0 0 0 5 ] ^m¥&ftm%®m®tc&<D7z&®&& 
mt> i')$>mffitMt> i!E&©fc©*#jrc* 

£„ lott, ^fflJSAtCcfcortiJ^tl/ciC^O^^ 
* i/*^* y©<fc 5 &«ftBK:«&ftit pJtt«c^»«tt 
^*y©y*y-fe;i/S*cPB*fe»«f«©^n^A«:ffli» 
S^BJ 7-334999 »J^S#» 

^5 5 6 1 6 2 7^«fB«) r*^ 0 C©MKC«Hr» 
rtt, ^W«4^*y©^cB^*y-b;l/*»3&r5J:5 

&ftis«»*%aK^»«tty * y <os * y -fe^cctttt 
l^UlWft^fc»Lr*©«HW*rt»©^» 

jay^y^or^^K^iL^jsaBjwsfetis. 
[0 00 6] jstci-^tt, *BBBlAK:<fcorffiiH 
2titctC6<D s 7^^t/*-rf*y©i:9tt^||Btt^ 
* y ©-»©Etft««ic h y 5 > j^m^ttMLrvjA 

T £ffeBjj («Fg|¥l 0-2 1 449 6#^«. ^t£^l 
tffiWgmo 9/0 1 6 3 0 0^) r*^ 0 

®hv<>m®&mit>ti* c©^ys>^@B©« 

&%W£T Z tc&XD b V 5 > ^tf ftp 77-^ a ^»J 
©y^y-fe^^p^^A^ti^o 7*n^5A$ti/ch 
y^>^t»««, y-b? ndff{c*j^r7^?j/*^* 
y*6B*USti. -&Lru^x^«:^aj^ii$ti^ e 
KSSti^t b y 5 > ^««^^r h y $ >^ihb©^ 

ffiA$ti*^^>^BEtt, *«{«iaiB©SliS«6 
[0 007] ^XfALS I fcot>rEBS*ifc3tfR© 



9 

mt ix& rn&m <i 99 8^1 wm&vaJk 

■B66J:DI6ff) J »3 4^*3 8H3&«*0, CPU 

mmmz, #a«*»5 0 574 4 8#&«*rK 

■HB^M^ S^SlWi Or, #g§B36 4-5229 

3 wN&tmm 10-124381 10 

[0008] 

Z?A*>?v7f3: i'fcftSS ft S J: 5 ftH«g©*& 
ttfcfcB*. *a»*«BBK:i5l«Snfc-o©0B* 
y a *£*W»tty * y £8t©HB* y * -/t/ 1 
<DW%v®Wfcmm*&ct^\<>xmtoit. t© 
«wasK:fc^r*»w*tt, TW6tty*y©iaitni 20 
mmpmmtM \mowu&* * y ©**» 
%mimm*z>c tannic. wast** 

[0 00 9 ] r^b^^^tt^-tUficftSfflWR&SA: 
«g£ft£. *©<fc5fttt«©R!M* «M4-**y 

*. 

[0010] c©fc»©«rtT ftfcftfcMEfcfc^r* 
ffi^S^aSW (»W¥6 - 1 3 1 8 9 7#^g) #j| 

1 > * y 1*9©%^ * y wwiiBccWB-r * 

Bfflrtr©*W*Wft!ri\ »*BWfc»ttt/fc<!:tyT 

[0 0 11] *#J!©B«tt, «fflW!^a«:j:or7 
* * pj tfc*c $ ttf&msut* * y i * y & * 

r * *^ftiMBB*iitt'f s 1 t fc* s . 
[0012] wc, AMK«m«« < rfttt 
cc 3 x h {&$©git mr l < ft z>zm&mm®&<D&% 

[ 0 0 1 3 ] *JW§©ffi©ltttt, DRAM^SRAM 50 



&B2000-149588 
10 

^©Sf&tt y * y * y * y * & u r«tf 
JgSBBfcfcHT, «nB^*y*5>»-^©J«IWK: 

©ttl»»**fil±3 if £ C i tc * 3. 
[0 0 1 4] *SfcW©3 6fCffi©B«tt. n>t^-^ 

[0015] *MOMBtt^tC«CE)tt©Bn&tM«r 
««Ji*M»»©ga izBRCf 8SWHB*> 6 HJ3 6 frfc ft 

[00 16] 

m<o*> ftft*»ft t©©we*B»«:«i!i!rtiiarrE 

©SI^T**. 

[0017] *jM^J:«J|lii©¥«mHIBB ( 1 
A. lOtt, Hi©¥g#g»c, **&gSg©<fc 
^»ft»MS^g do) cciorr^-fexnjfficcsn 
5««WK:»*l!iARTffift^»^tt^*y ( 1 1 ) 

mufflmt&mmit &r>x7t*. 7s simtmm:^ * y 
(12, i3)i**u «at«yoj«ftaF«:» 
jst^j:^ Kmt&M*? sfcfccc*j*#6tty * y ©IB 
«f»*%*ifflr*. -rftb*. maf»ft^«y«« je 
$©Sf£l$^* y -fe;v© j: 5 ftis i ©SKfett.* * y 
i7Hfiffi©*lfett^ * y -fe;wo £ 5 ftH 2 ©» * 
y*)i>*!«B»U «ffi»2©*»tty*y-fe;wcj: 
oTMIE0 1 ©»3$M* y -fe^^L^^pJ^iT^ 
fe»©*S^iW»1^*^TS*«ttgettBB ( 1 2 A 

r . 1 3 a r ) **rr a. ina^»^> * y at, «r 

fi©T»^tt^*y-fe;l/€:WO, *©-»ttWIEf6^W 

w««*Bitr&^w»tt^*y*^isti % mmm 
wmmmzm smut^em® j: 9 ftts^Mtn* 

^tt^^y-b^eR^ffitrffl^rr-s. ^ib»^is 

[0018] *»HJC J:S*2 ©^S^SEIB ( 1 

b> « % WKKmr^watt^^y ©*««»«: 
WjW4^*y©3BiiflW8«:jpwrs. rft*>^. iris^ 
«fty*ytt. tB»©JEaa«»tty*y-b^i7»ffl 
©^^s> y -fe;i/ 4«»aja6ffl©a«tt^ * y -fe^cc 
j: o r^m©iE»Btt^ ^& y tfrzimt ztat><D& 
mmmtzm&mffiw d 2ar, 13a 
r) tzm?t>. ME3Rijat^*ytt, a»©jE«© 

^& y -fe^ i7Cftffl©^JKWt^ * y -b^iB 
Enl«ffl©^»att^ y -fe^fc <fc o r^a©E^F^ 

«tt^* y *^*««T*fe*©«sa«»«*cB#-r*a 
^ttia^iHiK ( 1 1 ar) ±zii?6. mttwm.* 
y «^©-ff wneant^ y ©Mrts^c^s 
* y ©ftffi»««iBtt s^*y*^isns. 



11 

jmmk* * y ^©-wfciattSftT^ ztmmu 
at, m&£m»im®mm zw&mmz *> *■ 
m irfStrnmomiK.*. ^ x*m&&s * y h 

[0019] mm&m2<D*mmmmzti 

gg© j: 5 ttHftffinKfK a t) *^ Kwmm®&m* 
^sats»©EK i $ ft s r * ^ ~ $ Aie^ 

)B*\ »#fi3fiiS«Flffl©JKc&ffiB*«l»3ftS«E 
fc»-X**©^£^«£r*fcfcK:* b^-XS^ 
£TS««±©«ifr&, EK**«K«ffl*«5l6 

iKftattMWK&a.. b*-x*?-*Rtt 

^1NfX©IIMaW«Sft. ¥*#g«©1MX# 
H«^*&t>©K:&-yCL*3. ta-X^n^A 

ccb/co r vft h t i> 5«jS**«t £ c <t #r a 
cnwot, m tf ^- > • A yxmoj: *> 

o , ^i»tt-rf * i; £-»fc»&tt-rf * y #«ttSftfc 

[0020] wgffFWfett-** y , Rtm8&**v <o 
(i6) terns** com&m®® < 1 1 ar. 12 

AR. 1 3 AR) ©7^-*A#»?-**&£U 

g§© j: ^ taMwms^tc* zvmimmi: 5 &*& 



«W2 00 0-1 4 9 588 
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r 9 * x i » 5 jisraBPFiBfitt y ©wwrott * 

[0021] ««tty * y K*tt*ft*Mffittlltt£lif 
ia^--*/<^«:«i-r*«at*«»rtitf, iW2«&tt 
-rf*y©SbWM.T*. «mtf«o<J:^ttte^l13P»« 

[0022] ttd*d^£#©e? hKtfT*-*^* 
©e » httOTr^fttf^-^/^ofi-^aiiffl^©* 

ffettffittiiR©**- * AAWf-fcJI* «8«T* C cb CC 
Oca-FTft«J:l>. 

[0 0 2 3] *«*^HaK©a«^*t^K:», 
*ft«:(Bi;r^l80J:5tt»S^aM©«Kfe***), tt 

^w»t»*{c» or 7 s - ^ «r 7 s - ^ <o 

Wl»fllWoa-F*il^JWMfto'esci3&S'C*S. T 

^^^ft bxmfrtoLVA V il«K«» 5 ft ^fS^H 
[0 0 24] tt(C k t/Xf"A^>^v^ft£(C«aSft 

ftfc-ocoiass*^ a * y a -;ur^> -5 

^>mm.s * y *s(©@k*^ * -)ixus * y ^ 

y ©EttfM«Stt^BHt^ * y <h (i^ij©»^^ 

* y ©^B«BM^«Sd««iK:«»1- * J: 5 «c UTl> 
^>o C ©^©frf Br - ^ ^X Zfttzm^tMWkO 

w»ftrt»«a«:j:**a». »fffi-**y©rt$»c 

*©*«a©iWc«c»ur^©if**ffl^©a»tt 

* * y tcs^^ * ^«€rSiiic^ir * s J: ^ tcf 

tm^^r«ftr^s. 

[0 0 25] «rai«tfiBtBsll»^©ft#*IIW««©o 

m»mmmmit^mm6 y * » hft^ (re s 

E T ) © y -fe y hJBIBJSm*ai*-r 4» 1 ©tt«8«:jfcS 

uri}ia^»#6tt-rf * y^<E>a*sfts«riaB^siiat» 

ttffiy-btrhfl#©*l©t«»^6y-fe9 
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asrntf, y** ntwcisy-fe* f&? 
[002 6] y-bsr HM©y*» mm**Y3 >^© 

? HM (RESET) ©fm©tt« (U-bsF MBIB) 

tatigbxwmtstiz*** *kwbb (19,2 

0) Z®9*v9W®mmXs 10 

mib y * v b e#©» 1 ©««*> h% 2 ©tt»s©»b 
tcj&s 0 ximnzmfflMmmtcm &mm&* * y 

[0027] ^WMty*yjwi*llfcAsflttr*sc t 

tt, ftWf»«tttt^©^»^tt^ * y -fe^Kifchr 
*£f^T£t&fP*~ FiffilhTSftft*-- F££*- 20 
F*»h (MB 2 ) K£vXKE*imiCT&tM*. 

[ o o 2 8 ] *a#iaaB©i«iJK:ffi»$^& 

*»f)F&- F i F fcT 7 h (M B 1 ) J: o 
^apflHR©»*i&**j8S#- K±"C 

f»«&**- f h *rs c <t#M£ h 

IK 

[0029] F«Sai#fcJ:*fcBft«E#© 
<fc 5 ftN^MRWMOBR ©ft: |WCTW«tt-rf * 
ytt^K^n^A*««LrfcJ:^. WiEKK^n* 

nit ariB^a^tt^^yacwf&tt^^yccwi/r 
^^*y*;ujc##ao^%«rte**»s»accji 40 

[0030] *^CC«fc§»30**«^«iIB ( 3 

o) tt % ^wstty*y (in WMSurffit^HHB 

& *B*»«JM«-CC 4>f£§I L/c *> ©r * 3 . 
l(i©*«ftSfitc, (1 

6 ) z&mz$&mmmm ( 1 o ) ©<t 5 &mmm« 

■KJc-j-CT^-b^iJiKt^Wfttt^^y (ID 
fffifHffl&S&Sic J: r 7 * -b x ujj&ft *f &t!M * y 

(12, 1 3) t«rrs. ttfE^»»tt^*yac« so 
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fftUi^X^R ( 1 1 AR, 12AR, 1 3AR, A 
R, 3 1 DR. 12 DR. 13DR)***#U** 

5. 15iB*S8tt^*y«, W»6^^ 
-^ffeEftrS^RHWt^^y-b^iStiS. WSEFJf 

y-fejujc^rswftitifrsrsttffi*- FtMutr* 
{b©fM*«:iss ur^Fawtt-* * y -fe^ 6MBfflMtt 

JC&SF LTfriB ^««tt y * y * 6 ©fittMb? 5 - * £m 0 

[0031] c©*3©*a«ttMigiB«:*ji»T, y-fe 

u^^^accSBtKP-F-r-SKti, *«**SiIB 
Kffl*Hb*:fM<T* y -fe ^ hfi^om 1 ©ttffiKiifcSb 
rffl^3*i*J:5ft*n * *M0HB*tttr«£Jl 
c©?a9 9MfflBB& W^WSy-fef 

©m i ©was* 2 ©aan^ojcft© J: 5 %«aKf b 
ccesurffiSK^tt^ -r 5>^r €>stiyfc*»s© 

»i© » A 5 > ^{f-^^ffl* Lv *©»£. mriB»M 
eSM5cy-fe9 h«^WD®*i§tt3'&^fc«)©»2©^ 

* y » k OTB«»tI©»i© * -/ ^ > ^m^©tstt ^ -f 

^ > yjcas t r wsatfflHftT 5 - * zzmzm* * y -t 

6©«KaBBffc^- ^©«*ffi U*-/ ^iu»«c. Ji#5c 

[0 03 2] mawBat^ijtt, cn«c»jes*i* 

y * y -f2;i/cc<fc r>r TA©jEa^»»tt-rf * y -fe^t* 

[0033] lifiaa^tty *y « % cntc*tt£;$ nstg 

y *fe;utc<t oT^m©iE*i»Btt^^ y -fe^tiwr « 

[0 0 3 4]«nH*Ktt^%y». »«tt^*y-fe^& 

yfc»jssn^«Euy^^a3WRSofc««*. «r 
fB^-< t ^ » * y -fe;v© y ? t/ » 5/ a -f > 

xh^o 

[0035] wraaaiatt-rf * u w . enters 
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$ titctMmtjitmmmzGt * BB©£dXE**t* 

*rr z^mrngsmmms* « ULtK * -o r 3 * h fi 

[0037] wercwHt-** y 5 » * * 
*vx$>*> % -m>*»&&j**v**ictem&ffl®m io 

j^sisg© 7-^*y<hb5 r «»r s c t #r * 

[0 03 8] DRAMAS RAM^©*?&£M*y (1 

2, 1 3) zs*v**?*-)],tbxtt¥m#£ffla 
BOA, IB, ioic^t, gffigy - 
;h*, -e©^^yru^fcw*r-s»i*t»a^S^W(ciB 
tt-rsfc«)©»^ttsaflaiB ( 1 2ar, i 3 ar) * 20 

£tf. ffTiBSftttettSB (1 2AR, 1 3AR) tt, 

pJt&K 5 nfcWR© ✓ - F & . WIS* 

»^liBoanf kttf^o J: 9 ftlBHimaKftlil U 
t^I&ft©fca6©»{f^ (reset) ££tt£/ctf> 
CDl^*A**»i**«. «SB^*y*^»-^ 

iEaoaRity^y-fe^oji^^iSfttt^^y 
nzm* * y -fe *©«» * u , ifieas&ttfaiiieiB 

(12AR, 1 3AR) KIWB»2}ia4y*y-fe;l/CC 30 

[0039] c©j:5k, Mtrngmmmm ( 1 2 a 
r, 1 3ar) ccssffisn-sfrsBttapfWiOTa^^y 
* - ^irsay * y * -;h*38b©otb 

ttAtt£ttt3B ( 1 2 A R, 1 3 AR) MfclW *<fc 5 

tcftdt&u ^KttiaHBKrtBstift^* 1 ;*^* 

^O^B<W«cM«rSHB7bS«m«*«aMb71 

^*y*t?»-;i^p n a n% ^big>^, ip(aww*)» 40 
&tbx®.ftrzm&. usBy^y^ya-iWD^n 

[0040] MS-** y *S>* ~Jl/Str3MHHMBB 

Ts&n-<*ft£©r, Wfi»«ttiBttiHiB (1 2ar, 1 
3 ar) ©««%s«>*fca«)©u-/r^hf f -^, @B 
- £7^>^r- £ £©t£ff r- £ tt % a>t* 

mo • *zr?#fr-?4Z so 
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> CD-ROM75S7P*fcT- (SftttS) 7*4 X 

SBMHB0 2AR, 1 3 AR) ©ifcif^-^*, DR 
AM-£ S R AM»©»SBty * y ©y * y * -;I/© 

B(12AR, 1 3AR) ©RH-f-frtt* DRAM*> 

s r kymon%&J * y ©y * y * -^©ifctf-f* 
-*©rt»«:a*ii*nfcttl8T. ^-frfBttOWcft 

[0 04 1 ] t©<fc5Ct, ^*y*Pa-JU©BHH-7bS 

# *«&»5E©3 > f a - £^iifc<fc r> Xim 

ztitcwffiT-zt Lx%mm#K.&mvxmmz> 

tttCfcD. ^y^A-^lfcitft^ft^t?^ 
*ft^lllB©iStf*«i$W(cff 5 c cb^r^-s. 

[0 042] 

BijK^»w©*^»«iiB©--« 

LS I iOTttWttt&ft*. 
[0043] ^>^^7003>fa-^l A 

a. ^^fta^^$n/ccpu (^^Ms^g) 1 

0, ^aatt^^yo-WTfts^^srs/a^^y 1 

1, H^tt-rf^yc-WCftSDRAMl 2, 
^y©^J©^r^>$SRAMl 3, RDfAtB*0Bl4 

y 1 1 , 1 2 st? 1 3 », -en-en 
-rf j &y*^a-;uiMfe , rc<fc^t?*s. friecpui 

0, 77r>a^*yiL DRAM12, SRAM 1 
3aCJfAtH*@B14ttT KUX^Xl 5, Nfcf ^ h© 
7^*^* 1 6W3>hawWU 1 7*^WLrii 

[0044] iriBAHi^iHiB 1 4 ^tc»$ n«c^ 

>W7PU^X1-8A« ^f-^^18DS 

©rt»tclfffi-'<x 1 8 A, 1 8 D x 1 8 c jcSSKStit: 
H^l/ttir»AfflA#- MB*!*** l 8 A. 18 
D, 1 SCfctttZJlzy-ttJWfflbKZZMffiTZ 

;U3>Fn-7, -eur, vyr;v-Y>^7x-^i§ 

BCCfta§n^Affl*«flEIB**WL/ri^. 
[0 04 5] frSBCPUl 0», WfcWBRSn&l^, 
h (ALU) % -fuVvKK^y* (P 
C) t X^^^^-Y>^ (SP) , Zf--*ZU*JZ# 

(sr) ©j:^«c*fflu^^Rcf7-^xyrii/r 
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fiXfr a- » F \&, Wear K 15, 5 s - 

i estflwa^* i 7 &cg£$ft, friBT f u*^* i 
5 ^c&mwttT k ux«-*i©dj;fc* msMM^^o 

*©ahwj«w«. ufc#oT, mibcpuio 

u t Wa779^*^*y i lKfflftSh^n^A 10 

[0 04 6] MfHDRAMl 2&CPU1 0©7-£y 

^Jtoy-F*^ M*yr*S. mTfBD RAM 1 2 

©<£$ft*gS£Wt-&. DRAM1 2©-**'; -fe;l/7 
W 1 2 MAK, IEflI©7-F«WLd_0^WLd_ 
Nd©ttCC7CS»7-KaWLdR*Wr&. IEM©7- 
F«WLd_0^WLd_Ndfc«aE«©^*5** 20 
^t'JtJWjWS^^ti, JHttf-FHWL 
dRlctt3E»B©#-r^5 y^ay*y-fe;KDaiW^ 

rftjw-*jSHwesntt<rtjai>. jE«©9-F« 

WLd_0-WLd_Nd©ft©£©7- F8«Efi7 
-FJBWLdR©$ftfcS*ft*S;fctt, «8F7FU* 
1/^5? 1 2 AR^B^SnS*j«»*R«:j:^r«3eS 

mtttmi l c%&tizmnvT fu*«««7 f 

U*Jt«llBl 2AC(Cj:oT7 FU^»7t 1 2 A 

1 2 A C iiJt«IS»^HRT ^>i*. Mitt " 1 " 
<D&m-%l 2<*>£X7 if n-£ r l 2XD&t^*S 0 &tti 
ft#12*jWHMfi 1 ©££, Xf^-^l 2XD 
tt, 7FW?7t 1 2AB#>6©n^7 FU^JCi: 
F«WR*ff u c ftKmrfifi 7 - F 

!8WLdR£ji!*RTS. CtiKJ:*), *&©7- F&K: 
y * y T * -fe X » fig 7 - F ^ W L d R CC ffi $ 7Z& 

m<oj**v*>vommiftK.RZ-htiz>. drami2 

[0 04 7] fylSSRAMl 3«, W;U*U^X27y 40 

£LTfiJ/8i*ftS. SRAM1 3©.**y-fe;l/7W 1 
3MA«, jE«©7-FSWLs_0^WLs_.Ns© 
»KJE««7-F«WLsR*WT*. IBf©7- F*W 
Ls__0-WL s_Nd{C«ES^^f^ 

y -fe^oajfaswis^sti, 7CS7- f«wl s rk 
ijje&b©**?-./ ^^afy-ty-feAoafRistP^js^ 
snr^a. jE«©7-f«wls_o^wls_ns 

©ft©^©9- F8««7- FfilWL s R©SfRtCg 

«n»TFU^U^^13AR«:iS3ej 50 
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»»nS7 Fu*t**tt7 Fu**HKiIRi 3 ACfcj: 
otrFl/XA^rl 3AB*p6©d^7 Fux«# 
ab&Sft*. 7 FU^ttKHK 1 3 ACttJtRft»*« 
HBrr&i*. 3mtt M r ©fcffifi^ I3^xf3 
-yi3XDCC^^. fttffff#13*4qMM M r 
©t*v X-fn-^l 3XDtt, 7FWy7rl3 
A B 6© n $ 7 F * ? - FaOBWff«jqi± 
U CtiKft^r^ft 1 ?- FHIWL s R*aRr*. c 
*UcJ:^ ^©^-FaKff^y^yTf-b^liTCfi 
7- F«WL s RCC«S7£Sffi©^ j ey*;P©ai|Rttf* 
fcft*.&ft*. SRAM1 3©*©ffe©*fJ&fcm?i&BJ 

[0048] NG79?2/»^%y 1 HS t n>hn- 

a «r«ft*»&tt^*y v y ^*iBgLfcy* 

y-feJb7Wl lMA£«*r*. j**V J b)\'7l"<\ 1 
MAtt. BJIBCPU1 0OIM^P^7Ai, MIBDR 
AMI 2 RCfS RAMI 3©tiTg2»aF««i*ttttr& 

Miir^^ns, MK-^y-fe^w l ima 
KfcMflWMfc* * y F n-;uy- F ccft^s 

ft/c7- FJKWLf _0-WL f_NfiW^* 
yfc*©FW>fc|*£3*lfctf » FiUlBL f_0-B 
Lf_Mf#Rt*6hri>a. £©7-F«WLf__0 
^WL f_Nf LV* F^BL f _0-BL f_Mf © 

l»S«Hi©Kffi©^*©«cNffla:W6tirc»&«>© 
iffijB^tlfc^. C©W?tt. 7-F«WLf_0ihT 
F«BL f _0^SMrSffiKCC|Bl!Snft:Nlf^ F 

^©^»^s^ y ^^itSE*fejm»«©ttiiW[i««:ft 

-2>o 75?5/»<rf*y 1 1©«* % <'J7r 

ac«* Hi u«W¥»© * -r 5 > ^ - ^ > x 

3>Fn-7l 1SQjWt% *©»ff©JB^tt, 
MRStiftl^ CPU1 Oft£0>6©=iv:,FfcJ:-p 

utt, 7-F«*ffirtB*^jttccsnrir^. 

[0 049 ] CPUl 0tt7^»5/*y*y 1 l*fctfr 

fC^ot, ♦*SEfffc!«Wtt*^>F*DRAMl 2 
^SRAM13*0b6R»U *»l/fc*^>FK* 
g^Jfeb, ^©SSiem^W^DRAMl 2*SRAM 
13K^«i^ofcJMWS31**ffOr. 
AKEjesnfcHftD^-^AHitff*. CPU 10 
IX, y-fe* Ht#RESET^-n/^;WC§n*i. 

*ff ^*©A3®*s* o r fc-e©jas«:^r ft^Wor . 
rt»@»©»fS F & j»rfi©irailRBIc >f - ^> 1 7 
>fXt^ 0 C©y-fey FJHIBI (y-fev F«#RESET 
©^-fUOHBIB) KteCPUl OrtiWDJWt^r 

ft<. ■**#*r&«aiaB©rt«u^^d'«:»LT 

TFl/XU^^rl 2AR. 1 3AR©tfflWkWfft*> 
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puio»y*»hWwai*iiJW"6. yt^au 
jeftsn. y^? nwftKBSfiifc^o^iw 

CPUl 0«ci*«c«*&pJtB«:Sn«5. HlK^t 

[0050] me? i y-fe^hft 

^RESET©y-fe? h«SfflKj£S0T«C?S1t«©y- 
FI&fNrfrS. BPfc, ->-^3>hn-7l 1SQ 
(JUt^KWSi, y-FWRJttK*>X 20 
7>7'1 1 SAM*^^7 1 lOBfcSftffcT 

$fc % X^n-^l lXDMYfn-^l 1 YD 
fcttWBU-fe* Hi#RESET6C<fc-3rJgjRSti&y"fe 

* FJBlflUcjESt/c* 7-F«WLf_oac;tr9h« 
BLf_o*a^-r-5. cntcj:^ iMB«»t»«&tt 

[0 0 5 1] OTaWTFl/Xl^**! 2AR. 13 
ARt««rflm^»1*^fc*{cm«N/2fcr^ h# 

©.X#?W ^7?^t-5, WC*WS*lfcC>#, 30 
«$?7 Fl/XU5?**l 2 AR**teW&X*?V 
5 y ^©7*- W^it y-fey Mf-SfRESET© 
^-fU^V (MM "1" ) ©JMIBCCNtfy Y<D?-Z 
rtX 1 6©TftN/2 b'y HC*3I2ft, *©HIK:AA 
Ucr-££, V*7hOTRESET©a-l/^ 

j&7 FU*U^** 1 3AR£8KW*;**?V 
^©^-^AA*^*. y-fe? Hl-SJRESET©^ 
(MM "1" ) ©JBIfflfcN tr* F©7*— 

/cf-^^ y*?hfifRESET©a-U^lACD 

#DRAM1 2©«»7 FU*U^**1 2AR&C, _h 
&«©#*«*# S R A M 1 3 ©«7 F U * U ^* * 
1 3ARCC5?*<**1*. *ftfillffc DRAM 1 2, S 

rami 3-ctt«QSf»«r^snn^n^r fux© 

£o 50 
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[0052] mzwtmm&m&u-^ifimzft 

l*T2>£ 0 SRAMl 3©*WflHWCfc<r>TAS3--A 

sottft»*»a^r Fu*iwrc*D, re_s«* 
©ftaaf*a^r Fu;M»«©w»tt^*sRAM& 
»^*~:/;utf? ft**, cotr? fre_s»»s 
ffi w r fc<fcoTa$7Fu*f»«AS3^AS0©* 

SStt^T. ft8f7FL/* 1^**1 3ARCCn-F$ 
hfcSRAMftSF-f*-:/^** FRE__Stt, MM 
M 1 " ©ii££ ttr F l/*tfcRIitt 1 3 A C £r£tef b 

u mm "o" ©w^jcttr FuxJtKHKi 3ac 
mmmm^m^xmmm 3***-sl/<;u 

"0" (CBJ&TS. BfcfcDRAMl 2©*8HIBRtt::te 
t>T A D 3 -A D 0 tt«»*fftP 27 F U^tf$g*C* 
0, RE_Dtt^©*ar3Et*n^rFU^t»«©«»tt 

^tdram*^*-:/^^ hv&Zo t©tr? 

hRE_DteMHI "1" (ckota^rFI/XMA 
D3-AD0©^E:£^To «$F7FU* 1^**1 
2AR&ca-F£ftfcDRAM3&^*-7>tr? hR 
E_Dtt, MM M 1 " ©^£5*7 FU*JtSSS 1 
2AC«£tt{bU MM "0" ©«£fctt7Fuatt 

?-SU^ "0 M KBST*. 
[ 0 0 5 3 ] m 3 KB y -fe ? F W^tj *&8ffM© 

AteJ:£^7-*>y-fe? K tumfA'Jty h 
y*» FM^RESET^WU^fc 

stir^«WB*y-fe?nmiir**. &A3ft/tH$i 

^•TSi, y-F«WLf.0tY-feU^^YS f 
_0#jltR$ft, 1 6SC«DRAM1 2<bS 

RAMI 3©*SHt«3W^JW«:|toffl3nS. 

$4a/cD ram 1 2 (ommmtmr f ^ 

12AR5C, SRAM13©»»f»«l*»»rFU^U 
t^X^l 3AR«:o-F&n, O-Fr-^^y-fe^h 

[0 0 5 4] Hiccfc^r. 77^^y l i©mr 

IBv'-^V^n^hn-^ 1 1 SQ«, *-FU^f 
1 lMR^rWt, *-FU^^l lMR©i»a*3$K: 

[0 05 5] F ^ 1 1 MRtt&£0©:7 ^ ^ > 

MACCfcW^T^-fe^oItfittlSHtt^-Fty FMB2 
©R5aJ0BK:«i:or»5. ^©^©7^-bxift 

F * 1 1 MRBf-^^ 1 6 ^/M/TT t> 
*xmxihZ>1)K *©rt©»S©*-F^v FMB 1 
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W*na>tf 1 AO^SSS^P 1 

P R OM^ -f * & £ COS* &#^g&C &W7vU*jt 

*y i i KJtrs«siiL*tt8-ra»ff*- f (epr 
e * - * i a tt*» w±7 5 7 1/ * > * y 

BfltUB <***t/-:/) i«KHt»-f>*7*-x 10 
fttttt^ <fc 5 KUWAW ABB 1 4 ©tSIB^S? 

*u */c cpuioo«ff4ff±sn*. -r^tofe. 
ttsa*- Ftr? hMB i©fftgffi "i" ecjssor, c 

PUl OOTFU^Xl 5, 9 s -*** 1 6SO f n> 
Fa-;U** 1 7fcli*3ft***;7THBt*>W-f:/ 
e-#>**^£<*;hr, CPU1 0**><*1 5, 1 
6, 1 7fr6«^«C«iJfi3tt*. C©EPR0M5 
-f**-Ffc*Cvc. «-»AW*@Bl 4Wfl«fr67 
Fl/Xfi-»*A*l/TTFl/X^xi 5(C«ttL, 
*>6©y- Fft-WcJi&y- FBftoSWcjWLT* 8 20 

Ft?? HMB l#3UIffi "0" Oi§77r>*^U 

1 nicpui o^JWCcfc-^rr^^xnj^c^n 

S, Tfrfofc, CPU10©&*;U5, 16, 17&C 
ft£3ft&*7 7 7llB«\ *-Ftf* FMBl©»g 
tt M 0" fcj£St/C, CPU 10£«** 15, 16, 
1 7<bmM^tC^"rS 0 

[0 05 6] WB*-FU^*1 lMROt-Ft? 30 
hMB2«, «ffB7-F«WLf_0<kY-fel/^dfYS 

f _o ttc£i xmrnimMmmmmmo^mm 

!M.*lJtfcfcU Mitt - 1 " «:<fcor«karni«C!>»jft 

-Ft? FMB2#H®^ "1" ©i*. WSttffiRtf 
•*ii*«ffK:*j(r»T % n$7FWMI^fcftfc>6r7 

- FttWL f _0©u<;u%iB«&CJ»tara*©5R*% 
ft{cffljhTiSE WfcttOVKT*. Cftfc<fc9> 7 40 

- F«*ttrff«cb*i^ffll*, Ntf* h#ttTffi*fc*i 

7- F«WL f_0 

y-fe;i/«:#ur-WPl±$*iS. Ft? fmb 2# 
f^I "0" ©i*»7-F«WLf_0©y*y*^ 

«:» ox fe g ft tcm&Rvm* iMttmntc $ n s . 

[005 7] Wiaftffi*- F©R2^nHlMCSn*v-f 
^D>fa-$1 AfcfcHT, DRAM12&CKSR 
AMI 3 fc^ S4© (A) £09*3* 

<£5fc:5> 70B3>t*-^lA®y-*K: 
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©^a-y^ (SI) ©»£fcStOTfT5C£#-C* 
S (S2> . C©i*©»»rtt, *-Fe» hMB 1 
fc«fc ot7>f * P3 >b' A 1 A£EPR0M5-f* 
*-F4U ?*X*«U<ttEPROM7-f *©<fc$fc 

»ffl»*a*8«*fflc»T7^3FS/A^*y i i£r* 
•fe*-C*a<fc5fcU *-Ftf* FMB2*BM 
"0" kut, 77r> a ^y l i©W5i«««:«Bff 

(S3) , (S4) . m^mEVdd^ 

(S5) £gT, jgjM (S8) 3«fft*)*l 
£ D • >T>- ? X Ffc£©f^r»rfcfc*&#& 

m$ tifc^aa«:B^P8*ap©«*%#^5 c * 

S (S7) . W*tf, ^f7^S2t«60jW»^7 
RI€«»*rSCi^TtS (S7) . ^d6ft»a D B «:»0 

xwsxa (S8) wf^t>n^ k MA^nm»n« 

(S9) . ^©^n a a^AU/ca-1f«S^^^Un 

>br*-**9fS©liB»«R:j|SL, ^g$ti/cil^ 
Ma(B»fPSti*C4«:&« (S 1 0) „ c©«Wfc 
JiWSB*- FMB 2 ^r^Stl "1" (CUT, ic^r 

fc, e4»«:j6cr«H»f»©f-xh^a^A (»K 
7*a^^A) *Htf$^r, ^R©4nK«fl£^ »m 

f 1 AWCDCPU1 0 %/M/r^P8ft»*« 
(Sll). WiLB, I8iISK4«r»-c 

^<»l3&^fc70P3>t^-^lA«W 

KHBSR^L < B@BSB*©«Ftt*J9Wb0r^B*4 

o/cJi^^, ibf^iLg> ttf^E^r zommmvmt 
KijBDTiffcK^B^aDfcJi^Kt. -enKWiaTs 

4© (B) <!:Jt«l/fci§^ *»oJIIB30:ie««3fta± 

[0 0 5 8 ] iISB*>#- F»*ii*{CJ:5?««»© 
yt«>©»K^n^Aa^?f->^- F«*ji*«f«:l!!f 

$n-5«ii*^D^Att7 7?5/*^*y 1 l©-7 

-FBWLf_0K^©««cc»j»L-c*>< ci^rt 
So »K^a^A©S8ffJ«IIDa*«ci*K:j:oTCP 
Ul 0Kff«tCJBSU *l»»*-/^tt^t«t>Ta» 

^BCCTttMcKlfel^^ SRAM12^D 
RAMI 3«:frS©f'^h^*->%«*ii^*6Bt 

5os©«**2reeb. wBiwna iBRriSttTaHi 
(o&mmy 9»$/*^*yio ©««»«*««© 
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tt, CPU 1 0UX7-^^- #XfcT9 b*±v FU 

©SS59 fcfrSJ: 5 CcTSC 
[0 05 9] WES/Xf-ALS I <bLr<D^>^;U?^ 
^^a^f.-^lAtt, ^3^©/c&©b;* 
-Xyp^AffllWCfltCftO. t*-Xtt»r©fc* 10 

ftLXb, t*-X:/a^ABB*JBtf>&ir>©T. m 
*©»HKBSl/frl>MOSFET©J:5&BB* 

(Si«E) l oo±©*T«©#y^ya>ie»Bi 

0 2©±tC**i^*igfh*£> (TiN) BIOS, 1 

1 1, i nmzfto r^asti«flBM«wi m 20 

0 6*>6S5Ji (1 1 2. 1 1 8, 1 24, 1 3 0)* 

r*sir&i, u— ^BBRrti&^u^y 3>t 

Stt*fc«)©IIP13 34»atf«i*, IHWB¥«{b 

Zb?'*V&Z{SMi><Dmilt/V*> (S i N) if 1 3 

1 v 1 2 7, 1 25, 1 2 1, 1 1 9, 1 1 5. 1 1 
3. 1 0 9, 1 0 7, 1 0 3£-»cx**>^r|»4 

2 8, 1 2 6, 1 2 2«Dx**>y©fctf>©x?*> 30 

y#*±S i Nl©x»?>y^*saEK:flj|iifc*Wl 

*An©4^mmfaBiA^b8HBsti^ 

*ttlH»BBl B£tfl Ctt, BS©? 8 ^ *SrffiB*> 
6ta-Xl 0 2C*«l»fc?/t^;MI»4a*l*. * 

tt%^W»«giBBlA, IB, 1C*««T*S. 
[0060]$t 77r>a^^»JllW^» 40 
flMB©«fcit3OTrB'C***6 1 ^->-^>©«0C» 

BB3HEK:in(/r^6SimtcA£r&^HR:«LT 

[0 06 1 ] t*Ut<f:*h CPU 1 0 7??^ 
1 14-HKDRAMl 2*>SRAM1 3ft£ 

©jwh*-* * y $ n *^*&bb«i&s**t s 

i/> ^;t>* ^ 7*? J >? u a > £ a - £ i hmommotK 
r. ^M«Mt*r«4^nimBBlA©MS 50 



#112 0 0 0- 1 49 5 8 8 
24 

[0 0 6 2] CCr, fyfBDRAMl 2, S RAMI 3 
SCf75 9t/»y«U 1 lK^^rfiLhnMiftffBL 
Wt«fc-3t>raHBf!l!*ff 5 . 

[0 06 3] CDRAM> OTBDRAM1 2CC;teC>T % 
-rf*y-te*7W12MAtt. B6ficff9Sft*J:9tt 
T F U^iMtraMO S F E TQ S &1MM»WB* 
*CSii^6&0» jiiR^ffiT-i 0T©MO S F ETQ 
S©y-F*9fi&r&9-FIIWL«:ttB3ti. r-* 
Aa*B*£LT©MOSFETQS©FW>t>l,< 

E©*^«:9Ul»J:5&»fS©Bi8W«^it6tiS. 

y-fe;urwi 2ma»* H7«:«»$n5<fc^fc. x 
ftxom&bVymtmzGb. e*F»BLd_o 

^BLd_Md*B*.*a»S. IT? hif&B L d_0-B 
Ld_Md iS3fcr&^Fft«:tt7- FiWL d_0^W 
Ld_Nd#EB3ft, Jgfc> *CB*S*t©fc«>©7CS7 
-FBWLdR3WRV6tin>*. WcBwttO&l># 

Ld__0<-BLd_MdtiY-feU*£YSd__0~YS 
d_Md£;frLT3*>f-**gll 2CD&C#jI&ft$ 
ft£o Hlic**$fi*J;$fc % F«WLd_0 
^WLd_Nd£%fi9~Fi»WLdRttXf s 3-da 
2XDfc«fcoT-#3WKR3ftS. Y-feU*£YSd__ 
0^YSd_MdtiYf ? 3-^l 2YD©7 i n- Fffi* 

Wot- ^^vtflSftsns. ancfcivc. 

'JWU-f 1 2MA&tTY-feU*£YSd__0-YS 
d_Mdtt«ffi©aB*fijftCNBtt^6>nri^i»B 
£ti/cC> 0 O^ot, X^n-^l 2XD&CTY7 S 3 
-yi2YD«cJ:S«»fBWTb*iai. 3*>:r- 
*B1 2CDfiCttNfcf * h *©AU#JWf& 

hXhXvVr 1 2 I BKflB&Sft, A#^-*teffi-* 
X&*&frJiy7y 1 2WB^3^>f^$^l 2CD 
*rtt,Ttf»h»*F5-f:7T*. f^HfcffiUftffc 

RAUJi/^-**y-f >r>^i 2MAr*«u cn 

*H*<?7t 1 2 0BJ&>e>f r -*^*l BCCtfcfrr 

[0 0 6 4] FBWL d R{c£ 

^*jE«7-FB©n*r FU^«W««WII(BI3: 
WiBftapr Fu^i/^^r 1 2AR«:|jttStin>s. 

C©^Sr7 FU*U5*X* 1 2 ARtttBRtf^ F©^^ 
f^^7*;W^D, -^©r-^A^ffi^ y-fe 
9 FM^RESET©^^lx-<;UC^Ur7 : -^^^^ 
1 6tC«M$n, r-^^1 B*6ft»««^n-F 
n-F3nWSSMI«^^r*ai*, ^© 
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mmMZT FUXttMHR 1 2 ACfcJ:r>TlMe7 F 

M r &c<*n, ztimttmma M o" ksji*. me 

Xt^-^I 2XD£tfY7 : 3-2 r l 2YD«, T FU 
^1 5©TFUXfl#3Wr VUZrtyyrl 2AB 
«N/C«»3*i. ^SftfcTFUXfi^fcf^-F 

£f&®M "0" <D££«7 Fl/X/\'?77 1 2 AB#>6 
®n$r FU*M#£t*3-F^*#. *tiMW12* 
*MR*»*r*IHMI M r ©££K:tt7 Pl/*/t* 
7? 1 2AB^OD«)7 FU^«#©7 r 3-F3«± 

stv f^«3K:ji:«7-F«wLdR*3KRr-s. en 

- F«WL d Rfc«*7Efiffi0-rf * »; -fe^©aR«H*K: 
[0 06 5] DRAM1 2©rt»*^ $>*ffl«ltt*-( 
1 2TC(C«n> h p-;!,/** 1 7 £/M,TC P 

u 1 o 6 y - Fft-st&o*? ^ h hu-7-fi 

f*ft»3nSi*K, 7Fl/Xrt;*15*>&.rf*yji 
«m#i*^$n^Sa^^ HOT FUX#W«»3 
ft£„ =:>yr>>hq-5 1 2CTCC<koTDRA 
Ml 20ttfBMWfttt8ti*£> Xfn-^l 2XD 

«©BB*s?itt{t$n» y - Fft^&cj:^ r^ffl offij 

W^^mi^it^ y^'JWL-/ 1 2MA 

rsw$n/cy^y-fe;i/(DiBtt»«^^>r>^i 2 

MA^>Hi^!?7 7 1 2 0B£/j k l/T7 s -£^;* 1 6 

-rf*y-fe*ru-/i2MAr»i3*ifc 

jt*'jfe/UK:R % JJjrtyyy 1 2 I B»tf»*&*'< 
?7t1 2WB£;frbTA;ft3ft/cr-£#g£&g*i 

[0 0 6 6] «SRAM» fJIBSRAMl 3 tt, ,rf*y 
■fe;I/7 W 1 3 MA&C, B8fc*^3tl5<fc5ft&fcl© 
CMOSX^f^ 9 2^*y*fe;USMC 

Tftfe^ CMOSX^t^ v^ib^y-te^SM 
CH\ B8©<fc5fcP**>*;l>SMOSFETQP 
1, QP2£N* + >*;l/MMOSFETQNlfcC>L 
QN4&fr6tt*. QPliQNICDfBS, QP2£Q 
N2©ffi2tt % *ft*ftCMOS^ 

C±iC£^X£ftt Or 1 OOCMO S v v ?®3&Zffi 

QN3£QN4«* 9^*«lS«. 
QN3<hQN4©^-hfci: v ^yfeJl/ajUNFttt 
AU #JSTStf-FiroLfcSMl3ft&. »js-rs» 
Ot^KBU BBLfcSjR3tl/cQN3, QN4© 
FU-f^tKttv-^B, ^y-feMD-r'-SrAfcH* 

awisfts. ^y^a^fflsg©**?--* 9* 
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^?*#«Kflte50r jt**)ttoTU4 1 3M 

Att v H9KW*3*i*J:5K: % ffiHtfy hSBLs_ 
0. BLBs_0-BLs_Ms, BLBs_Ms*« 
*.Tl>S. fflStT9 h«BLs_0, BLBs_0-B 
Ls_Ms, BLBs_Msi^M*r^fB35C«7-F 
t8WLs_0^WLs_Ns#iEH!3ft. HCC, *pg& 
S^/c«)©7CS7-FSWLsR^S^6nTl^ 0 ft 
fcH*ttL&l>#JE«tf9 Mi^ffflirscitarttr 

*S. tffl|tf9 h«BLs_0. BLBs_0^BLs 
-Ms, BLBs_Ms(mu^^YSs_0, YS 
Bs_0-YSsJs, YSBs_Ms^lt3^ 
1 3CDfc«jI«»3tiS. Huc^sns 
IWB7-F«WLs_0^WLs_NsiJi:« 
7- FtWLsR«Xf3-^l 3XDtCJ:o"C-*}&s 
5§&3*l£ 0 YtU^^YSs_0, YSBs_0-Y 
Ss_Ms. YSBs_MsttYf3-^13YD®f 
3-Fffl*CcJ:-3rH*W^>tt«K:sns. Ba&cfc 
t^r, jt*V*)\>7l"(l 3MARtfY-fel/**YSs 
-0, YSBs_0-YSs_Ms, YSBs_Ms« 

U/c^oT, Xf3-^13XDWYf3-^13Y 

fc£*. mZ&frr- £ tt? 5 - 1 63&^A*^9 
7*131 BK«te3ft % A#?*-*{CffioT»*i&# 
/^97r 1 3WB^Of-^il 3CD**n/ttr 

9 f^ty*. r-mfrmmtv&vv f 

^6n^>f-^i 1 3 CDK.&&2tlftM&&L7 

7t 1 3 0B*>6t*-*^X1 BftCfflA-TS. 
[0 06 7] flMBfifi?- F«WL s RK^^rftj^-T 
^*IE«7-FS©n^r FUX^^-r^^1«$R» 
«tSF7 fuaut?z$ 1 3AR{c&£3ftTi>£. c© 
ft»r FU*U2***1 3 AR»«Rt9 h©X#rw 

^©-f-^A^as^-tt* y-fe9h 

fi#RE S ETO^-f K;P«:jSS0r7*-3f^ 1 6 
iC2§®3ti, f-^/Ul 6^^ftSFflHfi*sn-F3ii 
^. n^FSnfcftiSf«f«3&tS»-c*5«!:t. *<om 
fiSfftttr Fuxit«iHli»i 3ACccj:-9rOTar fu^ 

^9 7r 1 3AB^6©a-)7 FU^«#iJ±!RSn 

ttiwftVHKo&ft. i 3 <t>&mmm 
M r tc$n, ■en£W»awtt M o M cc^n-s 0 me 

X^3-^l 3 XD&tfY 7*3-^1 3YD«, 7Fb 
Xy^Xl 5(DT FU^ff^r F l^^^9 7 t 1 3AB 

«N/c«»s*v efe^^nfcr Fu^flr^t^a-F 

^CXf3-^13XD^ 7Fl/^H*Ba»l 

3Ac^6fl8&3n-5«kiH«#i 3*3^-a*xttr 

SlfcStt "0 H Oi#«T FPXA 7 7t 1 3AB^6 
©nSTFuaff-Wf'a-FT***, *ffl«#l3 0 
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[0 0 6 8] S RAM 1 3©rt»*^5>^«»tt*-f 
5>^3>hn-7l 3TCjWt5. *^>^> r 
0-7l 3TCKltt3>hp-;l/^ 1 7£^LTCP 
Ul 0*6«;-K«#a^Y F«#»©;< hn-^fi 

£^5 >^3> ho— 7 1 3CTfC«fcorSRA 

mi sonttmwfiikazti&ts xt^-zisxd 
f&w&*$*va>&£Stt t ^^;wi/-fi 3ma 

SAW;^77 1 3 0B£;/rl/T:f-*^Xl 6K 

-rf^y-feJHCtt, JJjrt 9 7r l 3 I B&0**i&ft'i 20 
•5. 

[0 06 9] iVvvls^jt^nmUVvvU*.**: 

VI ltt, ^^»jwu-/i imacc; BIOCCWR 
mc y^ey-fe^FMCtt, ^>ha-;u 

r (CG), 7a-fy>^-l> (FG) . 7- 
Z (SC) RtfFW> (DR) *»-3HBCM*y.fe 

1 IMAtt, SI UC«^§jh&J:0fc, 77r>*^ 30 
*y**FMC©FW>JHISAS*ifctf* hiSlBLf 
__0~B L f __Mf\ 777J/ay*yWMCC!)3 
> h n-;uy- F^^/c7- FiKWL f _0~W 
Lf_Nf v SO'77-r>a^^';-fe;l/FMC©y-X 

W c©wrtt, y-^*SLftt#ytywM 
CKjawtsnr^a. tr* h«BLf„o-BLf_ 

Mf«Y-feU^nS f_0-YSf _Mf«H,T3 
lCDfc*jKfiR3*iS. Hifc^Sti 
6«fc5fc, mrl37-F«WLf_0-WLf_Nf«:*f 40 

^-F«i*ajR7-F«fc»TSttlMMEtt, SS*. 

>rn-5 1 1 SQ*J«WTS. Y-feb£*YS f_0 
-YSf_Mf iiY^n-yi lYDa^a-FttKjfc 

i^»t — ?&*>tmic2tiz> e miffC^x. ^*y 

WU^ 1 lMA&O*Y-teU*£YSf_0~YS f 

_m f imwommjyfaKNmmibtix^ztwmz 

*lfcl>. U^ot, X'fn-^i l XD^O'Y^rJ- 
#1 lYDtcZZMVimmftotiZt. -rf*!l**4 so 
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3't>f f -5?«l lCD4©mrttNir* h^fiTf- 

18*6AA^^77ll IBfcfi8&§*i, Xh?—* 
KM^X^&frrtyyy l 1 WB^rJ^r^T 5 -^! 
lCD**LT**h**F*-f:/-rs. 
L»fl?Tttfcf* MSl^^n^^-^m lCD££ji 
3*lfcie#aLT~££t:>*7>:/l 1 SATfMI 
U tt\*W2>iyy T 1 lOBrfp^x-^* 1 6fc 
fftfrl-*, C©^|-ctt, fl!4*f^tt7-Fi»#ffiTff^ 

*>fts„ ^ HifcH^ansLfcy-xaectt. nt 

«»B0O*«ift*-FK:a;i;fcy-x 

ens. 

[0 07 0 ] 77^ A ^iJ 1 l©i/-4r>x«8pR 
0 s «E«iaitt(ffffi5/-^>^3> 1 1 SQflSff 

5. CCX{t, S>-*>Xn>hn-7l lSQK<fca 

«Ewaa«%sftwT-5. sw\ y*y-M*FMc (n 

*iO*;PM©MOS^y*y^h7>^**) 

^^-FftCcTO^ffiAStiSiy^y-fe^OL*^ 

ttBUifc b ft U«BE*±«»K J: 0 ^ * y Sftttjft 
*i&<&*. £fcyn-7^>yy-h;fr6Sffi£fttfl 

h a-^y- f fcEPJiQ£*iS3EtI<fc 0 l, ftiHME 
**ffi<S*i*c:4fcJ:g k ^*ymw*ft*j;5fc& 
*o W*tf, HI 2Cc«^stiSJ:^tt:, fii>t,fti>fl 

«E«ai* w o" tttm&mm (mmwz&&vt 

tttel*. ^*y»ffi«y-F (read) t ( pro gra 
ra) SWSS (erase) {C^jgJStiS. »a*<yy T -f 

sc;**^ y y t >f « y - f 4 jaw«c^i s„ 

[0 0 7 1 ] K#fflL»ftrtt, a>Fq-;t^-FC 
G8CB*fflbfl|fl[ (^^.{iV c c = 5 V) tfitmSti 

c©<tt©ii^^*ytr;KDgEtttSfR«, -e©y^e 
y*fe;Kc«*^»ti-s^ftnnc^*>«:cfcor, -e© ■ 

"0^ v -i - ^mfiStiS. m*K*J^rtt % HI 3 
tcM/^^n^J:^^, ^>ha-;uy-hCGtciEmE 

mmi 0V) ^EPftjU^^ey^Poy-^fc^EE 

(«A«-iov) ^Effira-rs. Fu-f>DR«yo- 
f^>^ot^J:l^ v ttl>B9»Jl'&|&Ht/ME 

(«i«-l0V) T*-j-CfeJ:K c©ditcjr^y 

AT5**SpJtt^as. ^©ft*, ^*y-feJUFMC© 

ittnmicmcxibz. m^^ch^x^ hi 3 
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1 OV) SrEMnu FU-f>DR«:ttiE«E 
(«*tt7V) v-XSC^7a-f-f>^ 
T*„ t©t£K:J:*) FU-0«CjE«ffiWEnfllsnfc-rf 

[0 0 7 2] (»2©^>^^7003>t:a 
-*> Hi 4^«^{C^^>^^^[iI^(D^JOM 

*^iBit 9AftflFAQn«iut«*'rdjA««i i 

©&©£flii;*ft£„ f jt*V*ti,TU4 1 1 

MAit jEa©7-K«WLf_0-WLf_Nf©tt 
K;7t:ft7- FHWL f R£WT£ 0 7l^7- FHWL f 
R «: t WE-rf * y -fe>u f m c © 3 > F a - ^ y- h ws 

*h&©FW>«SB6 , r«tfy Mlfc, 
^*«ney-x««:tt*siiru* B flE*©7-F«w 

L f _0-WL f_N f ©rt©£©7- FJIl&TCJt?- 
F«WL f R©«Rtefi*Sl*.a*>», ft»7 F U 20 

«^«{C**nS«k»a»>TFl/Xf»*ttTFU 

xjhbbbi i ACK<fcotrFi/^-;77i 1 ab 

fr6©P*7FU;Mt#£Jt8teti*. 7FbXtt»H 
B 1 i a c tatJtb«Ste**«— Srr -s £ * . £3fi " r © 

tUHMMl 1*^X7=3-^1 lXDK^iLS. MHfll 
#1 14>#mitt M l" Xfa-fl 1XD 

tt % TFW?7t 1 1 ABj&>6©P*7 FU*fc«fc 

s^-F««RiMt*»±u t*iKfttr3«*-F 

WLf R£j§ft-f£„ C*lfC<fcO % TO©»7-F«K 30 

«*^*yr^«i«ai7--F«WLf r«c«*5e* 

/8©y * y «fe;i/©aBRlM¥Jc«it en*. 
[0 07 3] -CCMteSK^r, 
S&Sffifffi©^--*^;* 1 6^©«*HJt,ttHl ®m& 

r, hi 4©»^«:tt, £»r**Nif* F©&$rtit& 

£lBT3«©|»7FUXl/y**l 1 AR. 12A 
R. 13ARKS0#ttfcfrftK&&fclr>. Cti^jBJS 
f*J:5fc:, 3loft»rFuxu^$i 1AR, 1 
2AR. 13AR(Df-^A*am Nt^^f- 40 
*><*©« tr* F©«-»isa-rsc6tc<M<r«:|S 
Asr^<5t©i"r*. 

[0 074] HI 5«Ctt7^?i/ay*y 1 1©«SH» 

£. B2fcflr<r i 77r>a^l 1©»P97 
FU*AF 3^AF0&7 7 9Vajf«y©tkff'f*- 
:/;l/fcT? FRE_F#if*.Tl,>£. 6 KM 

1 6 ©{KWi, H 1 5 ©EMtMW Lxr^CST 
*ft»7Fl/*U^;**l 1AR. 12AR. 1 3AR 50 
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©^-*A*4K4ClS£Sn-a>*. <MEe?FRE_ 
FttMM "1" CCj:^rn^7FlxXtffgAF3-A 
F0©*»tt*75'T. «C$r7FUXU^X£l 1ARK 

o-F$n/c*»-r^-^t5F FRE_Ftt % n@a 

" 1 " ©«^{Ctt7 F U*i£RIIB 1 1 AC%Sttfb 
U ttJIffl "0° ©»£fctt7FU*Jfc«llBl 1AC 

M 0" CcS£T*o 

[ 0 0 7 5 ] H 1 6K«y -fey FJW£Kfctt*St8rt»« 

©^-2/^ibn-F*aa©*-f 5>y3MjRsn«. «si 
»Accj:s^7-*>y-by h Ay** 

KcCi'tC^oT, y-fe* hfl»RESET#>WU*Ob 
fcSftT<r>3J»IBa«y'fe* hUra-CA^. JSSA3*ife« 
»W3cS«4 1 7-FSIWLf_0£Y-feU**YS 

yil, DRAM12&9SRAM1 3©ttffflHRdS£ 

MWcWMHsti*. R*u$nfc7 7 5r^*^*y 1 

10»tl»»7Fl/XU^^ 1 1 ARK, DR 
AM 1 2 ©*4MMRttft»F7 F U X * 1 2 A R 
fc. SRAM1 3©*af«*tt*i»7FUXU^irl 

3ARKa-FSti % P-Ff*-*tty** MJHttcj: 
[0 076] C©i/>^^?^P3>ta-^ 

l Bfc<fctt«7 5 9V:L-rf*y l ir56Sr*50B«:» 
l^tWnci^t^^ ^©ffi©^ttHl©^> 

^?^7003>ta-^ 1 A<fcKOt?*0, 

©miarmniwr^. 

[0 07 7] <»3©i/>y^^^^v^^P3>tr* 
-*> HI 7tCW^CC^^^»^gI5§©||^iJ 

tf^Sft*. HHKiS3ti*V>y^»^-f i'da 
>tf*-*lCB, 7^sr^*^*y*6«|flMB*K 
»BinW«BW^ u fflftffl©ft»7 F 
u^dr^t3«a«»«©K*fflu-if ^JHttclRWcf 
-££5 ? J:5fc0fcjSUWa 1 ©4>©iffl^5 

lCfcfc. y-fe* Fft-^RESETK^Sy-feir FJ§^ 

(y*» h») icd^Lrtanfksiis^ay^in 

03§<bUr, (CPG) -1 

[0 07 8] KnB^n7^^>U^^**U-*l 9»M 
A««ft7-%fflt^a@Bi^lHlB*^BP LL@ 

e T^7if - f snrrtwwwasei/r ^ ^ft-^ 

*»*nI«K:tt y -fe ?r F «#R E S E y 

T£. HI 8K05^$n^J:^W:, ^P^^fg^CLK 
Rtt, SfcPBSSftfcl^ 3li^$n, CtisWIWB 
WW@B2 0R:#i^ti*. CPUlOtt^n?^ 
1 9*J^4Sti*y«fe9 hM-tRST 
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fcJ^TfiBMbSti*. CPU1 0©y** hSBIBJtt, 
il8«$n§J:^, *ci9*ft#CLKR©3 
f%g#&££ft££T>?&* 0 y-fe* Ht#RSTfcJ: 
ZV*yhimim7T&t> CPU10«. ZUvt 

[0 07 9 ] CPU 1 OCCSJTSy-fetr hfi^RSTK 

MM1K2 0K. ^0-^*fCLKR(DS 10 

i * a * yvmrn 2 im * )UbmmicM®mm> w o * 
7?-hu *©wi*o>i'«»UTH«t#*B 
0*7?- FU H2^H r ^;wm^L/TlWM-^^B 
1*7?- FT*. *JiB2/--5r>^n>ha-7l 1 S 

QttS«Wt#0WO©7?- hJBraccjcssor-b^r 

1 SAROTtf7/<»7 7 1 lOBfcigttfbU K 
&HJ bmittmt? 7r>a^'J © WBEWW&fi 1 5 - 
jBEX^a-yi lXDttttaifi#*W0©7?-FJH 
■KlMfUTtf-FfcWL f_0KBI*fflU«lU^ 

Yf^-^l 1 YDttf^»#4>B0©7? 20 
-FfflfflfcY-fet^SrYS f^OCCj^Ttf? Fj£BL 

f-OJ&ajR-r^. cnecj:^ *wwt#4>Bo©7? 

-FfflRB (*P9*fi-i|CLKR©»l?-f fc^ 
-*/<*16K:tt. '7-FiKlWLf_0£tf 9 HBL 

Sf««*«R*a^ns. c©it, HuiB^m^^Bo 

»DRAM1 2©»»7FU*uy**l 2 ARK«J& 

zommmmmr fu* 30 

1 YDtt*©W»S^^B 1 07?- h«lfflr»Y-feU 
**YS f_llCfcoTtr* h$BLf_l*3§*R-r 

^flfCLKRO»2f-fW fc^-fr'ttiefc 
tt, 7-F*WLf_0£tf9 F«BLf_l£©3&S 

sns. c<Di#, «ramNi^0Bi»sRAMi3 

©ftMF7Fl/XUi?^*13ARKttlftSti, 

x # 1 3 a R»tneMWs#^ b 1 ©>w i"ommv ao 

^©Aftr-**? ? *©&»««#»» 
7F^l/^^l 3ARCC7 9^§n*. 
[008 0 ] Uc^ot, 9-F«WLf _0£fcT9 F 
IBLf _0iO3EMffiS«:*-5y*i;-fe;l/tCDRAM 

IIBLf _1 iOiSHtaSKl^^^^y-feJl/tCSRAM 
13©ft»fWR«:»tt0r*jW« % J/>iOU*3r7v-f 

««*N^9 F»firJ»{CDRAM12ac;SRAM 50 
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1 3ccrta(Ea-**sci3&ST*s. -o©@iiisccstrs 
oiHmiKttfrr afis^i&ssgsfcjs d rasas 

«#©»*** U fWWft^SCcM^orfeU^^^ja 
KStf, ft«^tA*r*iaWD«W7FU^U^ 
*©»fci£*fcifcDrJ»*>tftfj:i>. HiriHlll/fcff 
«©»£«:»* &SM«©fflg| P - FttftyDttVK y -fe 
»h«#RESET©yt»h»IBK:tt»-r&. &J$n 

fc'a - £©?fgjSr y *fe 9 F 1s E S E T*C<fc£ y «fe 9 
FMIffl*W»l/^n«*6*l». Ml 7©*S£CC» % 
y^9 hd-^RESETOcjr-pr^n^^^vux^x^ 

1 CF t 9gp©WI5I?S2 OffimmUDJ-is+frU 
-F^£g»WfcW»*Sfr<5, BBHo-Ff^** 
^*8©fi#*l>»£r*ort>» 7^n3>fa- 

*iWIW»JHft!|fp*Br * c <h ft < v m\mz<DA - 
S/*JM3- FMBWctrS C £#rt 5. *©«©*» 

r&9, ^©Slffi&KWttWrs. 

fcfcfc, 779S/»y«y l l©iBfitS«*SS7 7 9 
$/*jrf*y 1 1 £ttJM©SRAMl 3*>DRAM1 2© 

^Kftaw«:«fflLyt. c©i#, mE^-^xie 

^^K^fcBWfl»rt»eaSK: J: s R 
AM 1 3-fcDRAM 1 ZmOf^WC^Ximifim^ 

*K:»Or^©tS«%ffl^©S R AM 1 3 *>DR AM 1 

[008 2] 9 ^*XMi»! Ltc7Z&<^<D 

atrjft^.B7FU^j:b«(C«fcortf^^©r*ofc3(|i, 
Hi 9Cc^$n^J:^K: v ^^yv^h^KI^ 
* y 9 ^©i^K i: o rtT 5 c i t> ^„ *w 
^*'J7? FMAT0^MAT7«iE^^y-fe 

;W*7Fy^^|gfg$tifc^ j ey^D9^r*-s B co 
flTCii, #^^y^a9^^tci t^9 FcDr-^Affl* 
S&fD0-D7*WSr6h, ^<0^iC«Y-f2U^^lsI 
g§YSW0-YSW7 v y-F * ^-f FUSS (iz>^7 
>^S0 f 7^F7>^) RW0-RW7^|2g$tir 

TCS^^y -79 FMATR^t^ti, C©7Efi^*y 
-79 hMATR(C«^^c7)Y-fel/^^I5If§YSWRa 
Cfy-F^-f FHRRWRs&sglftStiri^. ^'jv 
9 FMAT0-MAT7&tf7i:g^*yv9 FMATR 
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SW0-YSW7, YSWR&, %$fcTZ>S*V?y F 

[008 3] ^^ ( J77 F MA T 0 ~MA T 7 <DF*9©— 
o^^'J7>; FMATRfcgt&^t&KTa*: 
^U£*SEL0^SEL7#&tt6ftTl>*. 
■fel/2*SEL0-SEL7^ y-FS-( FHIBRW 
R © AHJ;bi» i U - F v A F E8&R W 0 - RW 7 © A 

0-D7$C&i&STS„ •bl/^3rSEL0^SEL7{C*f 
««RiWfflHl-W3:f f 3--drDL3Wftj«u, -f^-^D 
UC »&tt#B l^X * A R*» 6®tf$fff*8##£ £ft 

1 0 0 8 4 ] H 1 9 ©WKf&t tt, 
*-:7%t:? FRE<t, 3tr? F©3liRe? FA2~A 
Oj&>6J$S. ^a-^DLfcEWRfcT* FA2-A0©ffl 
l/t ■fa - F»Mt^T> Ky— F A 
ND0~AND7&C£oTllt)i£3tt, 7> F^— FAN 20 
DO^AND7©ffi*35Wl&rS-feU^^SELO^S 
EL7©«R^fc«»Sn*. ST>Fy-FAND 
0-AND7CCti«cfflr^^-y;H^^ FRE#&&£ 

cnjwawni * 1 " ©^4*-^M*fcicsnfc 

it, 7^-FWE£tT5t£#T#£o swrntf* 
lttf-r*-:/;l,tf* FRE**»S« "0" ©tt«rtt, 
F**- F AN D 0-AN D 7 ©tttt«iRfi# tt£ 

[0085] -**yv» hfcSKtt^y^B^o 

*fc, »»Wffi^««(C^L/r«car»«©^5rF^* 
fc<T»tj. 0 o r A^fi DRAM& £©»£«: (2 

$Mrfcs e flu ^sfCcfcoriwsns^^^rai 

ttTFu^ifc«*fT^«aK:Jt^r**<«cS. Si 9 

©«JStt, mifESRADl 3, DRAM 1 2 , 

[oo86] ; ( f y 5 >#&®^<mm SLtonmt 

Lm^W^l^, ftStSa©R*>0«:, X 40 

[ 0 0 8 7 ] 0 2 0 {CttttEWfflaB**'*"* 

WeIB83 1 «^W^70oa>t' a -^30 
©3W^£#it&tiS5V*>3. 3VOJ:^<c««R*E 
VDD*WE^Tl*i»«BI«EVDL*4SW-5. »E 
SftfcrtSlimiEflEVDLiSCPUl 0, 50 
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*»H1, DRAM 12, SRAM1 3&£©ttfMffl( 
iUTflil>£ft£. C©J:!>*BE«BEVDL«rfflC^ 
©H\ IW^CfttffiM*Sl±?1i:-5A:«>K;liI»3R-7- 

vDD^ftfwai-rs. vss^m^cDgifemEr^ 

S. C©KEmaHHIS3 1tt, AWNKEEVOLOU 

e f y 5 > **«) * s * *r a«E f y * > * i^* 
*3 1DR£«-rS. covvzzz idrcc^-t^s 
EFy3>^»*©^-5/f;n3-Ftt, fr^©»m 
«©4-v+;un-F£EI«K:. yfc* F©fK*fcJSS 
UTHtlB7 7^^ A ^^y i l^ef-^ui 6&t^ 

EFy5>^«*5&sK*asn, stea§tifc*EFy 

5>yflHM*l/S***3 1 DR{CS**Sh*. 

[ o o 8 8 ] ^2 1 ^mmmMMMm 1 ©-«# 

r>-/AMP2^cfc^rftifil»$n^ B hevdl 
W»«E V DLlfc»L<$ft*. ftWHE 
VDLltt. n^t>^SM0SF7>^3»M4i 

12, «SR0^R4«Cj:*JB(»EEIt«W'Wa^-f 
?fM0S F^>^X*M0-M3#Ktt6ftT, FV 
5>^B*«JS0n^. X-f"^MOSF7>^ 
*M0^M3©iWtti, 2^^ F©«EF y 
TR1. TROtfa-F-rftfa-yDEClsMf 

0&VGE l-C«SSnaWI«Ei*^T>^AMP 

lrjtt&sn*. c©*^r>^AMPitt, »mE 

V D L 1 ##JB*EV r e f CC«b < «CS <fe ^> 

[0 0 8 9] MIBP$EmaiilSS3 1 ©*^f#tt^. HS 

rt»*jffi«EV D L 1 WHIR%RillA(GA 
6 <fc 5iC7=3- ^D E C 1 r«RT*lfiR»Elt«eiB 
■TS. ^©/c^cDttfRfi, f^WXf-^Ffc^Tftfi 

CC. EPROM^-fif^e-Fft^KJior^^^^*^ 

*y i loReawt (itfiE«tf^©^i«t^-r 
v-r ^o3>tra-$r 30*«y*fe» F§n^i#, *© 

SEFy 5>^t«aTR0, TRltt77r> A ^'J 
1 lfr&*EFy 1 DRic-f^t^ 

n-F3*i*. 

[0 0 9 0] S2 2^C«DRAM1 2 ©5 s — ^fiH**— 
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y7U9*/**4v©-W*»3*l£. CMtt*~*ffi 
Jl>©* h u-5*frt fctofcf 8 - 

**M15tt k H2 3fcWj*£tiaJ:5K: % »J7Ur> 
h + A 2/* CM© V - £ fc «fc U 

r*-»^CNT*5ttjattffi«:Bi!ttL/. y7l/y^^ 

v<o>?xiyw<<>; >umn or?- F«#ffi© y 7 u 

£ft. — &©7 U v ^!&fE£i&7T&o ^U>r>a 

F7>S?**M1 5 3*1, 
I^FU-^t^CMft »©y!7l/yj/»dr-f 

tfc®tc$n, to* y-*Kcfc£y7u*^£>^>^ 30 
CDUttB»ftWrfoti«. 

[0 09 1 ] WIB*-3fffl^M/-t?4 a t^»CM© 
FflAtf, DRAM©jE»©-rf*y-fe*©X 

*nj:*)t>«?s«»»tto*<©^ j ey'fe 

01S1 2RF£SUrr*C£#r*S. 40 
[0 0 9 2 ] C©#Ji1IE2fc£llI8&l 2RF«, ^2 2 
fcWRSti£«fc5«:» n?t>^;HMOSF7>^ 
*M1 4iffia3R^Rl 0-R1 Afrhf&ZV-AV * 

S. *©»«&«, ffiftR 1 0-R 1 4£<fc£&£x#EE 
ft*aftpItt&;W?*MOS FS>^*$M1 0-M 

i3#Ktt6tvc* hys>^HB*««i/rt>«. * 

-Y?*M0S F5>^^M1 0-M1 3©«*tt % 2 
tfy h©mEEhV5>*««RF 1. RF0*5*a-F 50 
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r*7 s =i-yDEC23WT5. ^©J:^(cLr^«$n 

3^§1IHttSigmE2&£[p!&8 V G E 2 
»«HVRi^T>^AMP4T?Jt«Sn*. t©* 
^7>^AMP4«, #^®lVRl3&$S»«EVRtC 
» 0 < «c * J: 5 fca^3i»£?f 9 . 
[0 09 3] iffS*~£/BX F U-S/**/^>£CM© 

ATSafct,fcJ*£, 7*n-#DEC2riISRT£&tn# 

* hccj:orjiaisti5*tA2/*cM©wifia*it« 

fr6^#>?#£C£#r# » mr^tD^^^c, EPROM^ 
Ftt£tC£.9?:79y2/ajf*y 1 lOjffiEK 

« (MiBic^$R©^i^^*r^^rFu^x 

yr) fc^^ttW,-cfctttfJ:l>. 70an>f a 

-*3o#y-fe? hsn^s, *©«Ehys>^» 

$8TR0, TRUJ779i/a^*y 1 lj&>fcy:7U* 
^Mfcl/i*;** 1 2DRfc-T~5/+;Un-F3ft 
S. 

[0 09 4} H2 4«:ttSRAMl 3©^-f 

ho-7 1 zTc&mz$j s submit 8 * win 

WiI&&#^3ft£o *4 $>^>hn-^l 3TC 
fi^J4«©SEI§I8DL0--DL3£, ^jIEESS 
DL0^DL3©fltfj£»R-r*CMOS h^>X7 7 
y-MG0-TG3?rWt6. CM0Sh^>X7r 
FTGO-TG 3 ©«*&?>( +-F-*T3*l, 

* ©*§£ y - F ©li^tf-k >xr> rfffittf bff^^SA 
tbT-fe>^T>7 , l 3 SAtC^I&StlS. fpjnCDCM 
OS f7>X77y- hTG0-TG3£:*>Il)ft$i* 

2t^F©*Y5>^USSHf*TM0 l TM1 
*fa-F«f3-^DEC3«f^ 
[0 09 5 ] S R AM 1 3CDr^-feXji^«B^n-fe 
*©IB«cj:gg«Ofc»£. KST^Hza-WcW*?* 

T-fe>*7>:7©«tt{t* A S >j^«WiC £#2 
^tliCJ^Dr, CM0Sh7>X7 
ry-FTG0-TG3 © jKRttfiS^ftSr titf <fc 

*©/<:«>©«««, ^^^xhccjc^Tftasns 

©cfc^^c, EPROM^^^-F^i*(Ci:or77^ 
1 1©WS«« (8irG«E&Him©4mffttK: 
♦KTSBfSr f i/^x y 7) 

* % ^©^>T5 >^H^ttfRTM0, TMltt. ft»tf 

«^Ki;^JiB«:j:r>T77 9^A^*y 1 

^16*Alt*-fS>«BU^l 3 DRtC^ 

[0 09 6] H14©5ffl8«Sff t ^2 l©«Ehys> 
^ ®2 2<DV7ls?*s*<0*-Ji)l&£1k % 02 4 
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v v ^ * n n > t a - * 3 o co <t $ temzwmfflm 
^*yi Hc^$tL^tf^a«. mgsco-guo^^ 

il ^2 5©1SS&7:t-V7 FT75 ^*^y 1 1 
[0 0 9 7] ^2 6 n>fc**-*SH£J!5LT, ^ 

10 

[0 09 8 ] li0K:&t>T, 10 0K^Vt;l/3>t' 

l/Cfc*) ,10 1 ter-#£MEm*ff#j8k:A#T* 
fc&cD*~;tf-Fr£>£ 0 gfr, 10 2«, Wittf^n 
y fcT A 74 7s t> ©«<c«»ji»T* 5 . 

[0099] c<Dtmmmm. ^mwmm^mo 

0 2fc« % 7<5-^>.apf*y (11) 
&£:f-£103, DWM(12) ®mWfc%#>Z> ; f- Z 20 
10 4, ft»7KU*U^** (12AR) ©«JSS%S 
-f-^A;* (l 6) ©«teS€r©6* 

[0 1 0 0] RttLJ^i/r^aftfcjSDTiM&f 8 
[oion m&&-f-z^ n*f\-ffl®&mMvzz 

(W3.&2RTL (Register Transfer Level) ^7^1/ 30 
•fcHDL (Hardware Description Language) ^7* 

*) x$>m,\ M&cmmzm&&t>#it&®*w& 
[0102] ursattwctt. «»r f us** 

iMWW^tt^aHrsyta&tcttbti-SU^^^ (Wit 

2 2^5nri^y^u^^^^i{tu^x^, 02 40 
4&c^3ftr^s#w s>yngu^x£, Ai>tti92 
5^sn5<fc^^-en^<D»^u^5f) ©mawc 

CDr-* 1 0 5fc<fc^T£#6ft*<fc5K:UTfc&t,>. 
[0103]*fc Bll-Ctt. DRAM (12) J*3fC& 
«r7FU*U5P** (1 2AR) &C/7 F l/XifctflUffi 

( 1 2 ac) &mibhx\,>6mfcfm2tix\,>z>w s 

Ctl6£DRAM (M^VTUj 1 2 MA, 7*3-^1 
2XD, 12YD, Y^U*£, 7 r % A 

^^ 7l ^>7>7\ Htt^^r) ©*JS*S 
^St*-* 1 04£ttJM©7*~* 1 0 5 t bXh^K 50 
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im, HlCc^snr^SDRAM (12) £-ocD;r 

[0104] &±*mb*cc j: o r& ztitcmzmm 
imfc^uxMz&m&miuciiK *ftmt*tiw& 

[0105] 

77r>a^'J(ci^nf, iiftMOS YvsVT, 
££MNOS • h*7-f F F • -fe 

©ft«*iBttr«5t>©r*ort><i:c». $fc 4 }$&t£y 

*y«SRAM, DRAMfcRSS4v*\ ^HtM* 
[0 106] DRAM, SRAM, 7 v v*/ *j***)<0 

HWc «fc S 7 F «fc ^ taaR $ n £ C t £ 

mfc^mmmm&mb < jp^an?^^ t^z^x 

<fc^r, 7C*7-F«coSjR^^$>^co®nK:<t5« 
[0 10 7] S2 2CCMbr^U/c<fc^^DRAM(D 

y -b juoisttKrfHBiart k y 7 u 7 x 

$ti^>J:5K:, H2 2©B»«EEVRl«:aaW«:S18 
ncim^. DRAM©y7UyS/a»ftfifflEC!> 
fc*Ohy5>^tt, !2 2iC^T, *^^aisIS§ 
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zctbvzz. tit, *m\tuz?&*>*v7$ 
■fALs iewowiLs iKfeawirfcacittgs 

*-rf*«/«>*-;H 1. 12, 1 3ttl#©JSft7- 
fr*)Vtj;< s 014 (A) KffiSfclglW*?'*:^ 10 

?vm * n^^Rg *«a* r * s . 

[0 10 8] 
©«?£>&„ 

[0109] fftb^ *B«»OJ:^3tctt^SJS©fc 
BW>fc&©«a*Ig#*tt. fXf^^Xh 

*r*ci#r3, ua>t> % «ai»^o-fex©j:5a 20 
zfu «:*f 0 r 4> h a - x© u -inmmntt'ti&& 

asa*-* * y tc^r -ss^t ijwt m&s&immvk 
[0110] cn^o, ♦^s^aocfc^^sw® 

^»fcfT& 5 C Ufcj&Jot, ^IS^II 

[Olli] 4$tc v 2/*?\ktf>*?:/ft£©**«ft 

tee** i % *mmmm®K.®m titc*m&s * 
ate* y oEttHwassK^aiMt^* y 

few. ?~zxx*ft?zi&&mffi&<owk. *l 
cc j: *3«tt t mm* * y ©*gs$ct£ ^ xm^M 
©ww^ffl * ©ww*-* * y ksrs 

[■ 1 ] *^©¥»tmaiIB©-W«:«a^i©e/ 

s. 

[02] il©^>^^7^nn>fa-^ 



WH2000-1495 8 8 
40 

[03] hmKtott&*BHIM<D4~U + A,U 

[04] ^>^;^^^-7^^P=J>h'a-jr{C^LT 

[195] «MBfil^n-fe^tc*furta-x©u-ifjg 

*. 

[06] ?4*$9 9m**V*JMDHH*ttMHM 
[07] DRAMo^y-fe^rw©— ff^^tM 
[08 ] cmosx^tv **®y*y^©H*&7R 

[09] SRAM©p**yfc;UTW©^*^TM& 

[010] 77»2/ay*y-fe;i/©— tfjj&^riiisiar 

[011] 77»^ay*';o^ywi"((?Hl 

[012] 77vS/*y*y«c*jws»*ii*tt^Raf 
TH*ttfi8©-W*^rttW0r*a. 

[013] 77 9i/a^*y©»*a*ttffiRW84» 

ft©** (CW S«EBfliD««©-«*^SBBiar * 

[014] *«M«:*S*»»iiaiiB©J3iJ©Wr*S 
312 ©->> ? :/v-f £ n 3 >tr a- £©^a 7 # 

0?#>£o 

[015] !fi2©^>^;t,^",:/v^n:3>b* A ~£ 

fc*w*«^©^*WKi!iiiar*«. 
[016] saos/y^^^TOnnyba-^ 
CCW5CC^^SrSrtS^©-f-^t^n- K#ffl©- 

[017] *ffeW5c«^*»#««iIK©MK:J5!l©«lr 
y^0-c*a. 

[018] ^©^W'^V^P^^ba-^ 

Steffi©— w^^-r * w ^ > ^ * * - f r 

[01 9] jt^Vvy FfeSKim^o^Oi 
ftic J: ^ r ^K^^rtf 5 ^fiX^Sffi L/c ^ y ©-^ij 

[02 0] WEWB@B«rWr5V>^;U??r^^^ 
nz2 >b'a-£©-^£^-r:/a ^ ^0r$>^ o 
[02 1] P^Em?SI§B©-F!!^^*riiB0r^-5 o 
[02 2] DRAM1 2©^-*^*-K(Cfotr>Ty 

v©— ^^TlslB0r* s . 

[ 0 2 3 ] 0 2 3 K$j7jK$ v©8& 
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[024] SRAM1 3©*-f 5>y=i>hn-5K:to 

[02 5] iai40^Mftff. 12 l<D*EM/5> 
^ B22Q>V7l>yi'*<(>Z-'i)WtMts 024 

IAS, IB. 1C V>^?^70na>t^ 
1 0 CPU 

1 1 77*r>a^^6'J 

FMC 7^?t/A-rf*!/-feJl' 
WLf_0-WLf_Mf jE»«7-Fa 
WLfR ?«9-Fa 
BLf_0-BLfMf t?« 

i IMA y*y-fe;UTU-f 

1 1 SQ S/-^>X3>hO-7 

I 1 MR *?-FU5>** 
MB 1 , MB 2 *-Ftf» h 

II AC TFU^ttUHH 
1 1 AR WTFl/^^f 
12 DRAM 
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* DMC &4t%v9m** l )*)\' 
WLd_0^WLd_Md IE»7- Fit 
WLdR %&V-m 
BLd_0-BLdMd 

12MA ^'j-fe;UTW 
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